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We have developed the irradiation system by using a tapered glass capillary with
thin lid at the tip. Through the capillary set at the end of the beamline, ion beam Is ejected into
liquid in container. lons are accelerated with an electrostatic accelerator. The diameter of the ion beam
is controlled with that of inner diameter of the capillary tip from several um to mm. The promising
applications of material modification using this system will be nano?article synthesis. lon irradiation
can reduce metallic ions strongly by densely-formed reductive radicals. We have obtained Au, Ag, Ni, Pt,
Cu sin?le—metal nanoparticles and Pt-Cu bimetallic nanoparticles so far. The size, shape, composition of
particles were observed by using electron microscope equipped with energy dispersive X-ray spectrometer.




1Pt SEM
keV MeV cu 5
0 SEM-EDX
Cu
Cu
OH
Cu
@
@
(SEM, TEM)
X XPS, EDX
€Y
Pt, Au, Ag,
Cu, Ni 2 Cu SEM
Pt 1 Ag 3
3 5 nm
TEM Ag
Ag Cu
50 nm
100 nm Ag
Si A9
(EDTA) {111}
Ag
Cu



Ag

@
Pt Cu
Pt-Cu
Pt-Cu 5 nm
XPS Pt4f
Pt
Pt Cu
Pt Cu
Pt
Pt Cu
Cu Cu
0 Cu
Cu
OH
Pt-Cu
Pt-Cu
11

1. Yota Matsubayashi, Tomohiro Kobayashi,
and Takayuki Terai, Metallic particle
formation by ion beam irradiation in

liquid, 24 MRS ,
2015.12.9,
2. Tomohiro Kobayashi , lon

IrradiationSystem in Wet Environment by
using Glass Capillary and Tandem
Accelerator, The 19th International
Conference on Surface Modification of
Materials by 1lon Beams (SMMIB-19),

2015.11.24, Chiang Mai (Thailand)

3. Yota Matsubayashi, Tomohiro Kobayashi,
and Takayuki Terai, Metallic particle
formation by ion beam irradiation in
liquid, The 19th International Conference
on Surface Modification of Materials by
lon Beams (SMMIB-19), 2015.11.24, Chiang
Mai (Thailand)

4. ’ ’
76 ,
2015.9.14,
5. ’ ’ ’
, 62
, 2015.3.11,

6. Tomohiro Kobayashi, Tetsuya Yamaki,

Teruyuki Hakoda, Shun-ya Yamamoto and

Yasunori Yamazaki, Proton Irradiation in

Liquid with Glass Capillaries and Metallic

Particle Formation by Radiation Reduction,
15

, 2014.12.5,

7. Tomohiro Kobayashi, Tetsuya Yamaki,
Teruyuki Hakoda and Yasunori Yamazaki
Catalytic Nanoparticle Formation by lon
Irradiation at Solid-Liquid Interface,
19th International Conference on lon Beam
Modification of Materials (1BMM2014),
2014. 9.15, Leuven (Belgium)

8. Tomohiro Kobayashi, Tetsuya Yamaki,
Teruyuki Hakoda and Yasunori Yamazaki
Catalyst Particles Formation by lon Beam
Irradiation at Solid-Liquid Interface,
The 15th IUMRS-International Conference
in Asia (IUMRS-ICA 2014), 2014.8.24,

9. Tomohiro Kobayashi, Platinum
nanoparticles  formation Dby proton
irradiation in liquid, 20th International
Workshop on  Inelastic  lon-Surface
Collisions (11SC20), 2014.2.20, Wirrina
cove(Australia)

10. Tomohiro Kobayashi , Platinum
nanoparticles formation by MeV 1ion
irradiation in liquid, 23 MRS

, 2013.12.9,
11. Tomohiro Kobayashi , Platinum
nanoparticles deposition by proton
irradiation in liquid, Surface

modification on materials by ion beam 2013
(SMM1B2013), 2013.9.18, Kusadasi(Turkey)



2016- 4627
28 1 13

@
KOBAYASHI, Tomohiro

40282496
@

IKEDA, Tokihiro

80301745



